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101
consideration of the reactor walls as infinitely hard (which may 102 not be realistic enough), the authors demonstrated that a proper 103 design of the reactor geometry could yield an increase in the 104 acoustic intensity due to multiple reflections rather than the fast 105 decrease in intensity commonly observed when increasing dis-106 tance from the horn tip (Fig. 1) . Bargoshadi and Najafiaghdam
107
[22] tried to optimize an ultrasonics dispersion system using 108 multiple transducers, observing that the optimum distance be- instead of wave number k in equation (1), being k m defined as:
being µ l the viscosity of the liquid, P b the undisturbed pressure
230
at the bubble location and the imaginary part of a complex 231 number. The complex dimensionless parameter Φ is defined 232 as:
where γ is the specific heat ratio of the gas inside the bubbles to calculate ω 0 as follows:
where σ l is the surface tension of the liquid. These equations tor. This is not only due to the nonlinear nature of the problem (further discussion on this topic is later found on this paper),
327
but also due to the assumptions and limits of the models pre- actor walls (Fig. 3A) . In addition, they took into account the at- 
where
and
In eq. (10-12) , ρ s is the density of the solid, U s is the com- tor walls (Fig. 4A) from Louisnard [70] showed that, although wave attenuation is 583 mainly governed by viscous dissipation coming from the radial 584 motion of the bubble, thermal effects also play a minor role).
585
Another drawback in their model is viscous damping, which is tion about the specific model they used is given in the paper).
651
In their work, they were able to predict cavitation areas on dif- 
where E is the electric field, D is the electric displacement, 0 679 is the electrical permittivity of free space and c E , e and rS are 680 the piezoelectric elasticity matrix of the ceramic, the coupling 681 matrix and the relative permittivity for the stress-charge equa-682 tions, respectively. The equations in the strain-charge form are:
where E, d and rT are the piezoelectric elasticity matrix of the ceramic, the coupling matrix and the relative permittivity for 685 the strain-charge equations, respectively. As the electric field is 
New challenges and trends in coming years

